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Ectopic pregnancy (figure 1) causes major
maternal morbidity and mortality with preg-
nancy loss, and its incidence is increasing
worldwide.1-3 In northern Europe between
1976 and 1993, the incidence increased from
11.2 to 18.8 per 1,000 pregnancies,2 and in
1989 the number of admissions to US hos-
pitals for ectopic pregnancy increased from
17,800 in 1970 to 88,400.4 These changes
were greatest in women older than 35
years.2,4 In the United Kingdom, around
11,000 cases of ectopic pregnancy occur per
year (incidence, 11.5/1,000 pregnancies),
with 4 deaths (a rate of 0.4/1,000 ectopic
pregnancies).1

METHODS
We review the incidence, causes, diagnosis,
and management of ectopic pregnancy. The
evidence presented is from a combination of
selected published articles identified from
MEDLINE and a reflection of clinical prac-
tice at our institution (St James’s Univer-
sity Hospital, Leeds, England). For the
MEDLINE search, we used the term “ecto-
pic pregnancy” combined with terms such as
“incidence,” “risk factors,” “methotrexate,”
“salpingectomy,” “salpingostomy,” and the
like.

RISK FACTORS
Although a proportion of women with ecto-
pic pregnancy have no identifiable causal fac-
tors, the risk is increased by several factors:
previous ectopic pregnancy,5 tubal damage
from infection or surgery,6 a history of infer-
tility,6 therapy for in vitro fertilization,7 in-
creased age,2,4 and smoking.8

A history of pelvic inflammatory disease is
particularly important6,9 and has been impli-
cated in the increased incidence of ectopic
pregnancy.9,10 The risk of an ectopic preg-
nancy is increased 7-fold after an episode of
acute salpingitis.9 This is particularly true if
the causal agent is Chlamydia trachomatis,
which is the main cause of pelvic inflamma-
tory disease in the United Kingdom.11 Com-
prehensive programs to prevent the transmis-
sion of chlamydia decrease not only the inci-
dence of C trachomatis infections but also the
rate of ectopic pregnancies.12,13

Previous female sterilization and current
use of an intrauterine contraceptive device are
risk factors only when patients with ectopic
pregnancy are compared with pregnant con-
trols but not with nonpregnant women.14,15

This is because the overall risk of pregnancy
in these situations is low, but if pregnancy
does occur, an ectopic pregnancy is more likely.

The risk of ectopic pregnancy after sterilization
is only 7.3 per 1,000 within 10 years.14

The incidence of ectopic pregnancy after
assisted reproductive techniques is 4%,7

which is 2 to 3 times greater than the back-
ground incidence. The main risk factor in
this group is tubal infertility. The incidence
of heterotopic pregnancy—an ectopic preg-
nancy together with an intrauterine preg-
nancy—is also increased after assisted repro-
ductive techniques.

PRESENTATION
Ectopic pregnancies usually present after a
woman has been amenorrheic for 7 (SD 2)
weeks. The diagnosis can be difficult unless
the condition is suspected, and the condition
can be confused with miscarriage, an ovarian
accident, or pelvic inflammatory disease (see
box). The abdominal pain is usually lateral.
However, because as much as 9% of women
report no pain and 36% lack adnexal tender-
ness, the history and physical examination
alone do not reliably diagnose or exclude ec-
topic pregnancy. The presence of known risk

Summary points

• The incidence of ectopic pregnancy is
increasing, mainly due to the increased
incidence of pelvic inflammatory disease
caused by Chlamydia trachomatis

• Ectopic pregnancy must be excluded in a
sexually active woman with a positive
pregnancy test, abdominal pain, and
vaginal bleeding

• Early ultrasonography should be
available in subsequent pregnancies for
women who have had an ectopic
pregnancy

• Diagnosis cannot be made clinically

• Treatment should be tailored to
individual needs; in selected women,
medical management can be as effective
as laparoscopic salpingostomy

• Conservative surgery results in slightly
higher rates of intrauterine pregnancy
and a higher incidence of recurrent
ectopic pregnancies

Figure 1 Sites of ectopic pregnancies
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factors can increase suspicion, but any sexu-
ally active woman presenting with abdominal
pain and vaginal bleeding after an interval of
amenorrhea has an ectopic pregnancy until
proved otherwise. Women who present in a
collapsed state usually have had prodromal
symptoms that have been overlooked. Tubal
rupture is rarely sudden because it is due
to invasion by the trophoblast (figure 2).
Therefore, if ectopic pregnancy is at all pos-
sible, hospital referral for investigation is
mandatory.

HOSPITAL DIAGNOSIS
Referral should preferably be to a consultant
or center dedicated to managing problems
early in pregnancy because this allows ease of
investigation and continuity of outpatient
care. The initial investigations are a sensitive
pregnancy test and ultrasonography. The
presence of an intrauterine pregnancy gener-
ally excludes ectopic pregnancy, although
other ultrasonographic findings have to be
considered, especially if symptoms are atypi-
cal, severe, or persistent. The use of quanti-
tative measurement of serum concentrations
of � human chorionic gonadotropin (hCG),
together with transvaginal ultrasonography,
has improved the diagnosis.16 Controversy
exists, however, about the concentration of
serum hCG that is diagnostic.17,18 In the
presence of an ectopic mass or fluid in the
pouch of Douglas, a cutoff point for a serum
concentration of hCG of 1,500 IU/L is rec-
ommended, but in the absence of any ultra-
sonographic signs, the higher concentration
of 2,000 IU/L should be the cutoff point
before an ectopic pregnancy is diagnosed.18

Ectopic pregnancies produce lower concen-

trations of hCG than normal pregnancies,
but the change in concentrations provides
more information.19,20 In a normal preg-
nancy, serum concentrations of hCG double
every 2 to 3.5 days in the 4th to 8th week of
gestation, reaching a peak around the 8th to
12th week, as calculated from the last men-
strual period (figure 3).20,21 A failure of this

increase suggests an ectopic pregnancy, al-
though it is also associated with early preg-
nancy failure. A 2-day sampling interval has
been recommended if paired serum speci-
mens are being tested.19 The accurate diag-
nosis of ectopic pregnancy can be lifesaving,
reduces the need for invasive investigations,
and allows conservative treatment.

Figure 2 Trophoblast invading wall of fallopian tube, showing tubal lumen (A), trophoblast (B), and tubal wall (C)
(original magnification ×25).

Figure 3 Mean (±SE [bars]) serum concentrations of human chorionic gonadotropin (hCG) levels in normal
pregnancy (modified from Braunstein et al21).

Presenting signs with ectopic
pregnancy and percentage
occurrence of history

Abdominal pain 97%

Vaginal bleeding 79%

Abdominal tenderness 91%

Adnexal tenderness 54%

History of infertility 15%

Useof an intrauterine contraceptive device 14%

Previous ectopic pregnancy 11%

...... . . . . . . . . . . . . . . . .
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TREATMENT
Expectant and medical management are pos-
sible and should be considered in selected
cases, but it is not widely practiced in the
United Kingdom. Surgery remains the main-
stay of treatment, possibly resulting in many
women being overtreated.

Expectant
Some ectopic pregnancies resolve spontane-
ously, and expectant management is possible
in selected women. This is not related to the
size of the ectopic pregnancy on an ultrasono-
gram22,23 but the initial serum titer of hCG,
and the trend in titers is an independent pre-
dictor of success.24 Therefore, serial serum
titers of hCG should be monitored in pa-
tients who are being managed expectantly.
The higher the serum concentration, the
more likely expectant management will
fail.22,24 Overall, if the initial serum concen-
tration of hCG is less than 1,000 IU/L, ex-
pectant management is successful in as much
as 88% of patients.24

MEDICAL
Methotrexate, a folic acid antagonist, is used
for medical management in patients before
rupture who are hemodynamically stable (fig-
ure 4).25 It can be given intramuscularly or
injected into the ectopic pregnancy sac, a
route that delivers high concentrations locally
with smaller systemic distribution. However,
rates of successful treatment are lower than
with parenterally administered methotrexate,
and it requires a laparoscopic or ultrasound-
guided needle procedure. Methotrexate in a
single dose is more convenient than the vari-
able-dose regimen but may carry a higher risk
of persistent ectopic pregnancy.5 Close fol-
low-up with serial measurements of serum
concentrations of hCG is required. A second
course of treatment may be necessary, and
some patients may require surgical interven-
tion. Methotrexate treatment may produce
substantial side effects.

Surgical
Surgical treatments may be radical (salpingec-
tomy) or conservative (usually salpingos-

tomy), and they may be performed by lapa-
roscopy or laparotomy. Salpingectomy is the
treatment of choice if the fallopian tube is
extensively diseased or damaged because the
risk of ectopic pregnancy recurring in that
tube is high.

Generally, hospital stay (1.3 days) and
convalescence (2.4 weeks) are shorter after
laparoscopy than after laparotomy (3.1 days
and 4.6 weeks, respectively).26,27 Both tech-
niques produce similar rates of complications
and persistent trophoblast.27,28 If persistent
trophoblast is a risk, follow-up with serial
measurements of serum concentrations of
hCG is necessary. Because no single postop-
erative concentration of hCG is predictive,
follow-up is necessary until complete resolu-
tion.25 The need for a second laparoscopy
should be based on symptoms rather than
changes in concentrations of hCG.26-28 In a
randomized controlled trial, methotrexate
and laparoscopic salpingostomy were equally
effective.29

COST OF TREATMENT
The cost of salpingostomy is slightly more
than of salpingectomy in the short term.30

Both treatments are equally effective initially,
but additional treatment for persistent ecto-
pic pregnancies is occasionally required after
salpingostomy. Although calculating the cost
of an acute episode is comparatively simple,
calculating the long-term costs of subsequent
infertility treatment and treatment of recur-
rent ectopic pregnancy is more difficult.

The psychological cost is often overlooked
because it is not generally viewed in the same
way as other pregnancy loss. Women seem to
have similar grief reactions as those with mis-
carriages but have the additional trauma of
possibly reduced fertility. Support networks
such as the Miscarriage Association are rec-
ommended to women after miscarriage, but
until recently, no specific support group has
been available for women after ectopic preg-
nancy. A support group in the United States
can be found at www.ectopicpregnancy.com.

FERTILITY AFTER TREATMENT
The rates of intrauterine pregnancy after ex-
pectant management are comparable to those
achieved after medical or surgical manage-
ment, varying between 80% and 88%,31,32

and rates for recurrent ectopic pregnancy vary
between 4.2% and 5%.

Figure 4 Unruptured tube with ectopic pregnancy, showing the fimbrial end (A), and the cornual end (B).
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A population-based cohort study reported
a pregnancy rate of 66% regardless of wheth-
er treatment was surgical or medical.33 Of
those who conceived, 90% achieved an intra-
uterine pregnancy and 10% had recurrent ec-
topic pregnancy. The risk factors for recur-
rent ectopic pregnancy are previous sponta-
neous miscarriage, tubal damage, and age
older than 30 years.25 After treatment with
methotrexate, between 62% and 70% of
women had a subsequent intrauterine preg-
nancy, and around 8% had recurrent ectopic
pregnancy.23,25

When comparing conservative and radical
surgery, the results are conflicting, with preg-
nancy rates varying from no significant dif-
ference34 to lower rates of both intrauterine
pregnancy and recurrent ectopic pregnancy
after salpingectomy.23,35,36

Irrespective of type of tubal surgery, lapa-
roscopic treatment resulted in a higher rate of
intrauterine pregnancy (77% vs 66%)35 and
a lower rate of recurrent ectopic pregnancy
(7% vs 17%)27 compared with laparotomy.
A history of infertility is, however, an impor-
tant factor, with an overall conception rate of
77% for all methods of surgical treatment
and a rate of recurrent ectopic pregnancy of
around 10%.

Despite tubal preservation in around 90%
of patients and patency in 55% to 59%, nei-
ther parenteral treatment with methotrexate
nor laparoscopic salpingostomy improved
subsequent pregnancy performance.29 Treat-
ment should, therefore, be directed at thera-
peutic need and the wishes of the patient.

CONCLUSION
Because ectopic pregnancy cannot be diag-
nosed in the community, all sexually active
women with a history of lower abdominal
pain and vaginal bleeding should be referred
to a hospital early for ultrasonography and, if
necessary, measurement of serum concentra-
tions of hCG. Women with a history of ec-
topic pregnancy should have early ultraso-
nography to verify a viable intrauterine preg-
nancy in their subsequent pregnancies.
Diagnostic laparoscopy is necessary if the
clinical situation cannot be clarified or if the
patient’s condition deteriorates.

Expectant and medical management of
ectopic pregnancy are effective options in se-

lected women as long as adequate facilities for
monitoring are available. If surgery is neces-
sary, the laparoscopic route results in a shorter
hospital stay, but salpingostomy has no clear
advantage over salpingectomy. The decision
should, therefore, be made on an individual
basis. Methotrexate and laparoscopic salpin-
gostomy are equally successful in treating ec-
topic pregnancy.36 Ectopic pregnancy can be
prevented by decreasing the incidence of pel-
vic inflammatory disease and C trachomatis
infections and improving their treatment.

We thank Dr N Wilkinson for the preparation and use
of the histologic slides.

.............................................................................

References

1 Why Women Die: Report on Confidential Enquiries Into
Maternal Deaths in the United Kingdom, 1994-1996.
Norwich, England: Stationery Office; 1998.

2 Storeide O, Veholmen M, Eide M, Bergsjo P, Sandvei
R. The incidence of ectopic pregnancy in Hordaland
County, Norway 1976-1993. Acta Obstet Gynecol
Scand 1997;76:345-349.

3 Centers for Disease Control and Prevention. Ectopic
pregnancy—United States, 1990-1992. MMWR Morb
Mortal Wkly Rep 1995;44:46-48.

4 Simms I, Rogers PA, Nicoll A. The influence of
demographic change and cumulative risk of pelvic
inflammatory disease on the incidence of ectopic
pregnancy. Epidemiol Infect 1997;119:49-52.

5 Pisarska MD, Carson SA, Buster JE. Ectopic
pregnancy. Lancet 1998;351:1115-1120.

6 Marchbanks PA, Annegers JF, Coulam CB, Strathy
JH, Kurland LT. Risk factors for ectopic pregnancy: a
population-based study. JAMA 1988;259:1823-1827.

7 Strandell A, Thorburn J, Hamberger L. Risk factors for
ectopic pregnancy in assisted reproduction. Fertil Steril
1999;71:282-286.

8 de Mouzon J, Spira A, Schwartz D. A prospective
study of the relation between smoking and fertility. Int
J Epidemiol 1988;17:378-384.

9 Westrom L, Bengtsson LPH, Mardh PA. Incidence,
trends, and risks of ectopic pregnancy in a population
of women. BMJ 1981;282:15-18.

10 Velebil P, Wingo PA, Xia Z, Wilcox LS, Peterson HB.
Rate of hospitalization for gynecologic disorders among
reproductive-age women in the United States. Obstet
Gynecol 1995;86:764-769.

11 Hillis SD, Owens LM, Marchbanks PA, Amsterdam
LF, MacKenzie WR. Recurrent chlamydial infections
increase the risks of hospitalization for ectopic
pregnancy and pelvic inflammatory disease. Am J
Obstet Gynecol 1997;176(pt 1):103-107.

12 Hillis SD, Nakashima A, Amsterdam L, et al. The
impact of a comprehensive chlamydia prevention
program in Wisconsin. Fam Plann Perspect
1995;27:108-111.

13 Egger M, Low N, Smith GD, Lindblom B, Herrmann
B. Screening for chlamydial infections and the risk of
ectopic pregnancy in a county in Sweden: ecological
analysis. BMJ 1998;316:1776-1780.

14 Xiong X, Beukens P, Wollast E. IUD use and the risk
of ectopic pregnancy: a meta-analysis of case-control
studies. Contraception 1995;52:23-34.

15 Peterson HB, Xia Z, Hughes JM, Wilcox LS, Tylor
LR, Trussell J. The risk of ectopic pregnancy after
tubal sterilization. US Collaborative Review of
Sterilisation Working Group. N Engl J Med
1997;336:762-767.

16 Ankum WM, Hajenius PJ, Schrevel LS, van der Veen
F. Management of suspected ectopic pregnancy: impact
of new diagnostic tools in 686 consecutive cases. J
Reprod Med 1996;41:724-728.

17 Mehta TS, Levine D, Beckwith B. Treatment of
ectopic pregnancy: is a human chorionic gonadotropin
level of 2,000 mIU/mL a reasonable threshold?
Radiology 1997;205:569-573.

18 Mol BWJ, Hajenius PJ, Engelsbel S, et al. Serum
human chorionic gonadotropin measurement in the
diagnosis of ectopic pregnancy when transvaginal
sonography is inconclusive. Fertil Steril
1998;70:972-981.

19 Kadar N, Bohrer M, Kemman E, Shelden R. A
prospective, randomized study of the chorionic
gonadotropin-time relationship in early gestation:
clinical implications. Fertil Steril 1993;60:409-412.

20 Pittaway DE, Reish RL, Wentz AC. Doubling times of
human chorionic gonadotropin increase in early viable
intrauterine pregnancies. Am J Obstet Gynecol
1985;152:299-302.

21 Braunstein GD, Rasor J, Danzer H, Adler D, Wade
ME. Serum human chorionic gonadotropin levels
throughout normal pregnancy. Am J Obstet Gynecol
1976;126:678-681.

22 Shalev E, Peleg D, Tsabari A, Romano S, Bustan M.
Spontaneous resolution of ectopic tubal pregnancy:
natural history. Fertil Steril 1995;63:15-19.

23 Yao M, Tulandi T. Current status of surgical and
nonsurgical management of ectopic pregnancy. Fertil
Steril 1997;67:421-433.

24 Trio D, Strobelt N, Picciolo C, Lapinski RH, Ghidini
A. Prognostic factors for successful expectant
management of ectopic pregnancy. Fertil Steril
1995;63:469-472.

25 Jimenez-Caraballo A, Rodriguez-Donoso G. A 6-year
clinical trial of methotrexate therapy in the treatment
of ectopic pregnancy. Eur J Obstet Gynecol Reprod Biol
1998;79:167-171.

26 Lundorff P. Laparoscopic surgery in ectopic pregnancy.
Acta Obstet Gynecol Scand Suppl 1997;76:81-84.

27 Hidlebaugh D, Omara P. Clinical and financial
analyses of ectopic pregnancy management at a large
health plan. J Am Assoc Gynecol Laparosc
1997;4:207-213.

28 Dwarakanath LS, Mascarenhas L, Penketh RJA,
Newton JR. Persistent ectopic pregnancy following
conservative surgery for tubal pregnancy. Br J Obstet
Gynaecol 1996;103:1021-1024.

29 Harjenius PJ, Engelsbel S, Mol BW, et al. Randomised
trial of systemic methotrexate versus laparoscopic
salpingostomy in tubal pregnancy. Lancet
1997;350:774-779.

30 Mol BWJ, Hajenius PJ, Engelsbel S, et al. Is
conservative surgery for tubal pregnancy preferable to
salpingectomy? an economic analysis. Br J Obstet
Gynaecol 1997;104:834-839.

31 Zohav E, Gemer O, Segal S. Reproductive outcome
after expectant management of ectopic pregnancy. Eur
J Obstet Gynecol Reprod Biol 1996;66:1-2.
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